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© Substrate processing equipment of a single sub- 
strate transfer type for processing semiconductor 
wafers comprises a wafer cleaning apparatus (4), a 
pure water cooling system (44), a pure water cir- 
culatory system (42), and a wafer drying apparatus 
(6) for drying the cleaned wafers, one by one. The 
cleaning apparatus comprises a pure water jet de- 
vice (40) for cleaning the wafer (4) by jetting pure 
water to which ultrasonic waves are applied, against 
the main surface of the wafer, and a pure water 
collection tank (41) for collecting the used water. The 
cooling system (44) comprises a heat exchanger 
(44a) provided in the collection tank (41), for cooling 
the pure water in the collection tank (41). The cir- 
culatory system (42) is for circulating pure water 
stored in the collection tank (41), through a filter (F) 
for catching pollution or particles contained in the 
stored pure water. The drying apparatus (6) is for 
drying the cleaned wafers. 
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The present invention relates to a processing 
equipment of a single substrate transfer type for 
cleaning and drying a substrate, e.g., a silicon 
wafer, a compound semiconductor wafer, a glass 
substrate for a liquid crystal display, a metal sub- 
strate, or the like, one by one. 

Conventionally, a wafer cleaning apparatus 
comprising a pure water jet device for jetting a 
cleaning liquid such as pure water to which ultra- 
sonic wave is applied, wherein a wafer is cleaned 
by passing through pure water jetted from the pure 
water jet device, is known, as described in Japa- 
nese Patent Application Laid-Open Publication No. 
Hei-3-93230. 

Such a kind of ultrasonic cleaning apparatus is 
used, for example, for removing fine particles, 
dusts or the like on a wafer. The ultrasonic cleaning 
apparatus generates longitudinal pressure waves in 
pure water by ultrasonic vibration. The pressure 
waves having an energy reaches to the surface of 
the wafer through the pure water and strike the 
particles attached to the surface of the wafer sev- 
eral hundreds of thousands times every second by 
the energy, to remove the particles from the wafer 
surface. 

However, such a conventional ultrasonic clean- 
ing apparatus has following problems. 

Since such a kind of ultrasonic cleaning ap- 
paratus does not reuse the pure water which was 
jetted from the pure water jet device, processing of 
a lot of wafers requires a large quantity of pure 
water, and therefore, costs for cleaning enormously 
increases. In order to enhance cleaning effect, it is 
necessary to properly maintain the temperature of 
the pure water. Maintenance of the proper tem- 
perature requires installation of a heat exchanger 
for exchanging heat between the pure water and 
cooling water, in the pure water jet device, the pure 
water supply system or the like. However, the 
installation of the heat exchanger in the pure water 
jet device exerts adverse effect on propagation of 
the ultrasonic wave therein. In order to avoid such 
adverse effect, it is necessary to provide a large- 
sized pure water jet device and to arrange the heat 
exchanger at a position in an area of the inside of 
the jet device which exerts no adverse effect on 
propagation of the ultrasonic wave. 

According to this invention a substrate process- 
ing equipment of a single substrate transfer type 
comprises: 

a substrate cleaning apparatus comprising a 
pure water jet device for cleaning a substrate by 
jetting pure water to which ultrasonic wave is ap- 
plied, against a surface of the substrate, and a 
substrate drying apparatus for drying the cleaned 
substrates one by one, is characterised in that the 
substrate cleaning apparatus also comprises: 

a pure water collection tank for collecting the 



water which was used for cleaning of the substrate; 

a pure water cooling system comprising a heat 
exchanger which is provided in the pure water 
collection tank for cooling the pure water in the 

5 collection tank; and, 

a pure water circulatory system for circulating 
pure water which is stored in the collection tank, 
through a filter for catching pollution or particles 
contained in the stored pure water. 

w Typically the substrate to be processed is a 

semiconductor wafer and this will be described 
subsequently. However, the invention can also be 
used for processing a glass substrate for a liquid 
crystal display or, for example, a metal substrate. 

75 In the above mentioned processing equipment, 

because the pure water which is used for cleaning 
is circulated by the pure water circulatory system, 
cleaning of a lot of wafers requires only a small 
amount of pure water. A filter provided in the 

20 course of the circulatory system enables effective 
catching of pollution or particles contained in the 
pure water, so that it is possible to prevent re- 
adhesion of pollution or particles to the wafer. 
Since the wafer processing equipment according to 

25 the present invention is of a single wafer transfer 
type and does not use a cassette which is gen- 
erally used in a batch processing, it is possible to 
prevent re-adhesion of pollution or particles to the 
portion of wafers with which the cassette is in 

30 contact. Furthermore, because the heat exchange 
between the pure water and cooling water is pro- 
vided in the pure water collection tank, it is unnec- 
essary to provide a heat exchanger in the jet de- 
vice. Therefore, the wafer processing equipment 

35 according to the present invention exerts no ad- 
verse effect on propagation of the ultrasonic wave 
and does not require a large-sized jet device. 

Preferably, the wafer drying apparatus carries 
out a spin drying of the cleaned wafer. Since the 

40 wafer can be dried by spinning immediately after 
cleaning, a nonuniformity of dryness is not gen- 
erated on the wafer, and thereby it is possible to 
maintain the reliability of products using the wafer. 
The wafer processing equipment may further com- 

45 prise a hot pure water supply system for supplying 
hot water to the pure water collection tank. Accord- 
ingly, it is possible to fill up a deficiency of the 
pure water and to make a low temperature of the 
pure water rise, in order to enhance cleaning effect. 

50 The wafer processing equipment may further 

comprise a wafer carrying apparatus which has a 
suction member for sucking to hold the rear sur- 
face of the wafer, on an end thereof, for carrying 
the suction member with the wafer into the wafer 

55 cleaning apparatus. Furthermore, the processing 
equipment may further comprise a wafer setting 
apparatus having a pair of holding members which 
can open and close and on the upper surface of 
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which placing surfaces for placing a wafer and 
positioning side wall surfaces having a shape simi- 
lar to the external shape of the wafer are formed, 
for transferring the cleaned wafer through the wafer 
cleaning apparatus to the wafer drying apparatus. 5 

Accordingly, it is possible to surely transfer 
each wafer to the cleaning apparatus and to the 
drying apparatus, and to effectively clean the main 
surface of each wafer and to effectively dry the 
entirety of each wafer. w 

Preferably, the jet device comprises a vessel 
for storing pure water, which has a pure water inlet 
for introducing pure water into the vessel in one of 
side walls thereof, a pure water overflow outlet for 
draining excess pure water to the outside in the 15 
other of the side walls, and a pure water jet outlet 
which has a shape like a slit and extends to the 
longitudinal direction in the bottom wall thereof. 
The pure water collection tank may have a water 
collecting member for collecting pure water which 20 
was used for cleaning the wafer and pure water 
which was discharged through the pure water over- 
flow outlet, on an upper portion thereof. 

Accordingly, it is possible to reuse the used 
pure water through the water collecting member 25 
and the pure water inlet, and to constantly maintain 
the amount of the pure water stored in the vessel 
by the pure water overflow outlet. 

An upper opening of the vessel is preferably 
covered by a vibrating plate having a downward 30 
depressed center portion, the lower surface of 
which can be in contact with the pure water in the 
vessel and on the upper surface of which an ultra- 
sonic vibrator is attached. The ultrasonic vibrator 
may be connected with an ultrasonic oscillator 35 
which is driven by an A.C power supply. 

According to such a downward depressed 
structure, it is possible not only to prevent a gasket 
sandwiched between the vessel and the vibrating 
plate from soaking in the pure water, and thereby 40 
to prevent pollution or particles caused by the 
gasket from mixing into the pure water, but also 
effectively to propagate ultrasonic waves to the 
pure water by soaking the portion of the vibrating 
plate in the pure water on which the ultrasonic 45 
vibrator is mounted. 

The filter may comprise a first filter element 
having meshes and a second filter element having 
meshes which are small in comparison with the 
first filter element. Preferably, the hot pure water 50 
supply system and the pure water cooling system 
are properly controlled by a control device on the 
basis of the temperature of the pure water in the 
pure water collection tank or the temperature of the 
pure water in the pure water jet device. The pro- 55 
cessing equipment may further comprise a second 
circulatory system in which substances contained 
in used pure water are removed by using an ion 



exchanger, and thereafter, the pure water is re- 
turned into the collection tank. 

A particular embodiment of a substrate pro- 
cessing apparatus in accordance with this invention 
will now be described with reference to the accom- 
panying drawings, in which:- 

FIG. 1 is a plan view of a wafer processing 
equipment of a single wafer transfer type ac- 
cording to an embodiment of the present inven- 
tion; 

FIG. 2 is a schematic view of a wafer cleaning 
apparatus according to an embodiment of the 
present invention; 

FIG. 3 is a vertical sectional view of a pure water 
jet device when it is seen from the front side; 
and 

FIG. 4 is a schematic view showing a wafer 
drying apparatus according to an embodiment of 
the present invention. 
FIG. 1 shows the wafer processing equipment 
of a single wafer transfer type according to the 
embodiment of the present invention. The wafer 
processing equipment 1 of a single wafer transfer 
type comprises a wafer unloading apparatus 2, a 
wafer carrying apparatus 3, a wafer cleaning ap- 
paratus 4 which is adapted to clean one wafer at a 
time, a wafer setting apparatus 5, and a wafer 
drying apparatus 6 which is adapted to dry one 
wafer at a time. 

The wafer unloading apparatus 2 has an arm 
21 which can rotate on a shaft 20 and can extend 
and shorten longitudinally. On the top end of the 
arm 21, a suction disc 22 for sucking the main 
surface of the wafer W to hold the wafer thereon is 
provided. The wafer unloading apparatus 2 takes 
out the wafer W from a cassette 7 which contains a 
plurality of wafers, one by one, and hands the 
wafer W to the following wafer carrying apparatus 
3. 

The wafer carrying apparatus 3 has an arm 31 . 
The arm 31 is movable along a rail 8 and has a 
suction disc 30 on the top end thereof for sucking 
the rear surface of the wafer W to hold the wafer 
thereon. The wafer carrying apparatus 3 receives 
the wafer W from the wafer unloading apparatus 2, 
and passes the wafer W through the wafer cleaning 
apparatus 4, and thereafter, hands the cleaned 
wafer W to the wafer setting apparatus 5. 

The wafer cleaning apparatus 4 comprises a 
pure water jet device 40 and a pure water collec- 
tion tank 41, as shown in FIG. 2. The pure water 
collection tank 41 is communicated with the pure 
water jet device 40 through a pure water circulatory 
system 42. In the collection tank 41, a hot pure 
water supply system 43 and a pure water cooling 
system 44 are provided. 

The jet device 40 comprises a vessel 45 hav- 
ing a volume of about 0.3 liter for storing pure 
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water, as shown in FIG. 3 which is a vertical 
sectional view from the front side. The vessel 45 
has an approximately rectangular shape in a plan 
view. That is, the vessel 45 extends to the direction 
perpendicular to the paper surface of FIG. 3. A 
pure water inlet 45a for introducing pure water into 
the vessel 45 is formed in one of side walls of the 
vessel 45. A pure water overflow outlet 45b for 
draining excess pure water to the outside is formed 
in the other of side walls of the vessel 45. The 
overflow outlet 45b functions to constantly maintain 
the amount of the pure water stored in the vessel 
45. A pure water jet outlet 45c is formed in the 
bottom wall of the vessel 45. The jet outlet 45c has 
a shape like a slit and extends to the longitudinal 
direction of the vessel 45. 

The upper side of the vessel 45 is opened and 
a flange 45d facing outside is provided on the 
upper surface of the periphery of the vessel. A 
vibrating plate 47 made of stainless steel or the like 
is screwed on the flange 45d through a gasket 46. 
The center portion of the vibrating plate 47 is 
downward depressed. On the depressed portion 
48a of the vibrating plate 47, an ultrasonic vibrator 
48 is attached. The above depressed portion 48a is 
provided for the sake of not only preventing the 
gasket 46 sandwiched between the vessel 45 and 
the vibrating plate 47 from soaking in the pure 
water, and thereby preventing pollution or particles 
caused by the gasket 46 from mixing into the pure 
water, but also effectively propagating ultrasonic 
waves to the pure water by soaking the portion of 
the vibrating plate 47 in the pure water on which 
the ultrasonic vibrator 48 is mounted. 

The ultrasonic vibrator 48 is connected with an 
ultrasonic oscillator which is connected with an A.C 
power supply. The ultrasonic vibrator 48 vibrates 
by high frequency signals of 600-1200 kHz, e.g., 
950 kHz, caused by the ultrasonic oscillator. 

The pure water collection tank 41 has a volume 
of about 401 and is made of, for example, quartz. 
The collection tank 41 is overlaid by a cover 49 
having a water collecting member 49a thereon. The 
collection tank 41 with the cover 49 has a structure 
so that pure water which was used for cleaning the 
semiconductor wafer W is introduced into the col- 
lection tank 41 through the water collecting mem- 
ber 49a. Also pure water which was discharged 
through the pure water overflow outlet 45b is intro- 
duced into the collection tank 41 through the col- 
lecting member 49a. 

The pure water circulatory system 42 is for 
feeding the pure water in the collection tank 41 
back to the pure water jet device 40 through the 
pure water inlet 45a. In the course of the circulatory 
system 42, a pump P, a filter F, and a flow meter 
are provided. The pump P is provided for introduc- 
ing pure water into the jet device 40 by increasing 



the pressure of the pure water. The filter F is 
provided for catching particles contained in the 
pure water. The filter F comprises a plurality of 
grades of filter elements, for example, comprises a 

5 combination of a first filter element which can catch 
particles having a diameter larger than 0.1 u,m and 
a second filter element which can catch particles 
having a diameter larger than 0.05 urn, which are 
arranged in the described order. 

w The hot pure water supply system 43 is for 

filling up a deficiency of the pure water and for 
making a low temperature of the pure water rise. 
For example, pure water having a temperature of 
about 80 ° C is supplied into the collection tank 41 . 

75 The pure water cooling system 44 is for lower- 

ing the temperature of the pure water in the collec- 
tion tank 41 . A heat exchanger 44a provided in the 
cooling system 44 is located in the collection tank 
41. The heat exchanger 44a comprises a cooling 

20 water piping made of a material, for example, a 
fluorocarbon resin. Heat exchange between the 
cooling water, e.g., city water, flowing in the heat 
exchanger 44a and the pure water in the collection 
tank 41 is carried out by the heat exchanger 44a. 

25 The hot pure water supply system 43 and/or 

the pure water cooling system 44 are properly 
controlled by a control device which is not shown, 
on the basis of the temperature of the pure water in 
the collection tank 41 or the temperature of the 

30 pure water in the jet device 40. The temperature of 
the pure water is controlled in the range of 40-60 
°C, e.g., 40+5 °C. 

Another circulatory system which is not shown, 
in which substances contained in used pure water 

35 are removed by using an ion exchanger, and there- 
after, the pure water is returned into the collection 
tank 41, may be provided. In FIG. 2, the reference 
numeral 10 denotes a pure water supply system. 
In FIG. 1, the wafer setting apparatus 5 com- 

40 prises a pair of holding members 50 and 50 which 
are supported by an arm 51 and can open and 
close. On each holding member 50, a horizontal 
placing surface 50a for placing a wafer W and a 
vertical positioning surface 50b which has approxi- 

45 mately the same curvature as that of the external 
shape of the wafer W, are formed. A wafer W is 
placed on the pair of placing surfaces 50a and is 
held by the pair of positioning surfaces 50b to be 
positioned. The arm 51 is movable along the rail 8, 

50 and thereby the positioned wafer W is transferred 
to the wafer drying apparatus 6. 

The wafer drying apparatus 6 has a suction 
disc 60 which can suck the rear surface of the 
wafer W to hold the wafer, and has a structure so 

55 that the suction disc 60 can rotate at a high speed, 
e.g., 2000 rpm, as shown in FIG. 4. 

Next, the steps of the wafer processing by the 
wafer processing equipment 1 of a single wafer 
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transfer type will be explained in regular order. 

A wafer W taken out from the cassette 7 by the 
wafer unloading apparatus 2 is transferred to the 
wafer carrying apparatus 3. The wafer carrying 
apparatus 3 passes the wafer W under the pure 5 
water jet device 40 which is installed in the wafer 
cleaning apparatus 4. At this time, pure water is 
jetted to the main surface of the wafer W by the jet 
device 40, and thereby the surface of the wafer W 
is cleaned. The moving speed of the wafer W, i.e., w 
the carrying speed of the carrying apparatus 3, is 
set at a speed at which the wafer W can be 
sufficiently cleaned, e.g., about 7 mm/sec. After 
this cleaning, the wafer W is transferred to the 
wafer setting apparatus 5, and is transferred to the 15 
wafer drying apparatus 6 by the wafer setting ap- 
paratus 5. The wafer drying apparatus 6 carries out 
a spin drying of the cleaned wafer W. 

According to the wafer processing equipment 1 
of a single wafer transfer type of the embodiment, 20 
because the pure water which was used for clean- 
ing wafers is circulated by the pure water cir- 
culatory system 42, only a small amount of pure 
water is required for cleaning of a lot of wafers W. 

Furthermore, since a filter F is provided in the 25 
course of the circulatory system 42, it is possible 
to effectively prevent pollution or particles in the 
used pure water from re-adhering to the wafer W. 
Because the wafer processing equipment accord- 
ing to the present invention is of a single wafer 30 
transfer type and does not use a cassette which is 
usually used in a batch processing, it is possible to 
prevent pollution or particles from re-adhering to 
the portion of wafers W with which the cassette is 
in contact. In the wafer processing equipment 1 of 35 
a single wafer transfer type, when the filter F was 
comprised of a combination of a first filter element 
which can catch particles having a diameter larger 
than 0.1 urn and a second filter element which can 
catch particles having a diameter larger than 0.05 40 
urn, a particle removing ratio of a level similar to 
that of use of chemicals such as an IPA or the like 
was obtained. When the filter F was used, the 
particle removing ratio for particles having diam- 
eters larger than 0.2 urn was approximately 90%, 45 
and that for particles having diameters larger than 
1.0 urn was approximately 95%. 

Furthermore, because the heat exchanger 44a 
for heat exchange between the pure water and 
cooling water is provided in the collection tank 41 , 50 
it is unnecessary to provide a heat exchanger in 
the jet device 40. Therefore, the wafer processing 
equipment according to the embodiment exerts no 
adverse effect on propagation of the ultrasonic 
wave and does not require a large-sized jet device 55 
40. 

Although the present invention has been de- 
scribed in its preferred form with a certain degree 



of particularity, it should also be understood that 
the present invention is not limited to the preferred 
embodiment and that various changes and modi- 
fications may be made to the invention. 

In the above embodiment, although only a 
semiconductor wafer is shown as a wafer to be 
processed, the present invention is not limited to 
this and can be also applied for processing a glass 
substrate for a liquid crystal display, a metal sub- 
strate or the like. 

As described above, according to the present 
invention, only a small amount of pure water is 
required for cleaning of a lot of wafers. Since a 
filter provided in the course of the pure water 
circulatory system enables effective catching of 
pollution or particles contained in the pure water, 
so that it is possible to prevent re-adhesion of 
pollution or particles to the wafer. Since the wafer 
processing equipment according to the present in- 
vention is one of a single wafer transfer type and 
does not use a cassette which is used in a batch 
processing, it is possible to prevent re-adhesion of 
pollution or particles to the portion of the cassette 
with which wafers are in contact. Furthermore, be- 
cause the heat exchanger for the pure water and 
cooling water is provided in the pure water collec- 
tion tank, it is unnecessary to provide a heat ex- 
changer in the pure water jet device. Therefore, the 
wafer processing equipment according to the 
present invention exerts no adverse effect on prop- 
agation of the ultrasonic wave and does not require 
a large-sized pure water jet device. 

Claims 

1. A substrate processing equipment (1) of a sin- 
gle substrate (W) transfer type comprising: 

a substrate cleaning means (40, 41) for 
cleaning a substrate (W) by jetting pure water 
to which ultrasonic wave is applied, against a 
surface of the substrate (W), and for collecting 
the water which was used for cleaning of the 
substrate (W); 

a pure water cooling means (44a) for cool- 
ing the pure water in the means for collection 
(41); 

a pure water circulatory means (42, F) for 
removing pollution or particles contained in the 
collected pure water and for circulating the 
collected pure water for cleaning substrates; 
and 

a substrate drying means (6) for drying the 
cleaned substrate (W). 

2. Substrate processing equipment (1) of a single 
substrate transfer type comprising: 

a substrate cleaning apparatus comprising 
a pure water jet device (40) for cleaning a 
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substrate (W) by jetting pure water to which 
ultrasonic wave is applied, against a surface of 
the substrate (W), and a substrate drying ap- 
paratus (6) for drying the cleaned substrates 
(W) one by one, characterised in that the sub- 
strate cleaning apparatus also comprises: 

a pure water collection tank (41) for col- 
lecting the water which was used for cleaning 
of the substrate (W); 

a pure water cooling system (44) compris- 
ing a heat exchanger (44a) which is provided 
in the pure water collection tank (41) for cool- 
ing the pure water in the collection tank (41); 
and, 

a pure water circulatory system (42) for 
circulating pure water which is stored in the 
collection tank (41), through a filter (F) for 
catching pollution or particles contained in the 
stored pure water. 

3. Substrate processing equipment as claimed in 
claim 1 or 2, wherein the substrate drying 
apparatus (6) carries out a spin drying of the 
cleaned substrate (W). 

4. A substrate processing equipment as claimed 
in claim 3, further comprising a substrate (W) 
setting apparatus (5) having a pair of holding 
members (50) which can open and close and 
on the upper surface of which placing surfaces 
(50a) for placing the substrate (W) and posi- 
tioning side wall surfaces (50b) having a shape 
similar to the external shape of the substrate 
are formed, the substrate setting apparatus 
transferring the cleaned substrate (W) through 
the wafer cleaning apparatus to the wafer dry- 
ing apparatus (6). 

5. Substrate processing equipment as claimed in 
any preceding claim, further comprising a hot 
pure water supply system (43) for supplying 
hot water to the pure water collection tank (41). 

6. Substrate processing equipment as claimed in 
claim 5, wherein the hot pure water supply 
system (43) and the pure water cooling system 
(44) are properly controlled by a control device 
on the basis of the temperature of the pure 
water in the pure water collection tank (41) or 
the temperature of the pure water in the pure 
water jet device (40). 

7. Substrate processing equipment as claimed in 
any preceding claim, further comprising a sub- 
strate (W) carrying apparatus (3) which has a 
suction member (30) for sucking to hold the 
rear surface of the substrate (W) on an end 
thereof, and for carrying the substrate (W) with 



the suction member (30) into the wafer clean- 
ing apparatus. 

8. Substrate processing equipment as claimed in 
5 any preceding claim, wherein the pure water 

jet device (40) comprises a vessel (45) for 
storing pure water, which has a pure water 
inlet (45a) for introducing pure water into the 
vessel, a pure water overflow outlet (45b) for 
w draining excess pure water to the outside and 

a slit-shaped pure water jet outlet (45c) extend- 
ing in the longitudinal direction in its bottom 
wall. 

75 9. Substrate processing equipment as claimed in 
claim 8, wherein an upper opening of the ves- 
sel (45) is covered by a vibrating plate (47) 
having a downward depressed centre portion 
(48a), the lower surface of which can be in 

20 contact with the pure water in the vessel (45) 

and on the upper surface of which an ultra- 
sonic vibrator (48) is attached. 

10. Substrate processing equipment as claimed in 
25 claim 9, wherein the ultrasonic vibrator (48) is 

connected with an ultrasonic oscillator which is 
driven by an A.C. power supply. 

11. Substrate processing equipment as claimed in 
30 any preceding claim, wherein the pure water 

collection tank (41) has on an upper portion, a 
water collecting member (49a) for collecting 
pure water discharged from the pure water jet 
device (40). 

35 

12. Substrate processing equipment as claimed in 
any preceding claim, wherein the filter (F) 
comprises a first filter element having meshes 
and a second filter element having meshes 

40 which are small in comparison with those in 

the first filter element. 

13. Substrate processing equipment as claimed in 
any preceding claim, further comprising a sec- 

45 ond circulatory system in which substances 

contained in used pure water are removed by 
using an ion exchanger, and thereafter, the 
pure water is returned into the collection tank. 

50 14. Substrate processing apparatus as claimed in 
any preceding claim, wherein the substrate is a 
semiconductor wafer. 
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CHG DATE=19990617 STATUS=0> Substrate 
processing equipment of a single substrate 
transfer type for processing semiconductor wafers 
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comprises a wafer cleaning apparatus (4), a pure 
water cooling system (44), a pure water 
circulatory system (42), and a wafer drying 
apparatus (6) for drying the cleaned wafers, one 
by one. The cleaning apparatus comprises a pure 
water jet device (40) for cleaning the wafer (4) 
by jetting pure water to which ultrasonic waves 
are applied, against the main surface of the 
wafer, and a pure water collection tank (41) for 
collecting the used water. The cooling system (44) 
comprises a heat exchanger (44a) provided in the 
collection tank (41), for cooling the pure water 
in the collection tank (41). The circulatory 
system (42) is for circulating pure water stored 
in the collection tank (41), through a filter (F) 
for catching pollution or particles contained in 
the stored pure water. The drying apparatus (6) is 

for drying the cleaned wafers. 
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